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(54) Title: FILTER CARTRIDGE MANIFOLD

(57) Abstract

A manifold structure for connecting rows of cartridges (100) to ad-
jacent like rows of cartridges (100). The manifold structure includes a first
fluid passage (153, 183) adapted to pass either feed or filtrate through the
body of the manifold structure, a second fluid passageway (169, 197)
adapted to be coupled to a first passageway of a filter cartridge to provide
fluid communication between the cartridge and the first passageway, a
third fluid passageway (167, 199) adapted to be coupled to a second pas-
sageway of the filter cartridge to provide fluid communication between the
cartridge and the first passageway; only one of the second fluid passage-
way or the third fluid passageway being enabled for fluid communication
at any one time. This manifold structure allows construction of a filter in-
stallation comprising a plurality of rows of interconnected filter cartridges
(100) whereby feed and filtrate flow can by made to run in parallel
through connected rows of filter cartridges (100) using readily inter-
changeable manifold components. The manifolds also allow installation
of blocking or wafer valves (241) for the purpose of either series connect-
ing groups of parallel connected filter cartridges or for flow regulation.

* See back of page
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FILTER CARTRIDGE MANIFOLD

This invention relates to end manifolds for filter ‘

cartridges.

5 DESCRIPTION OF PRIOR ART

A typical filter cartridge to which the inQention may
be applied is shown in our International Patent Application a
PCT/AU87/00309 and includes a bundle of hollow.fibres Qithinl
a casing. At one end of the casing there is a first heédér“

10 which has a feed passageway therethrough and in cbmmﬁniéation
with the interior of the casing and the exterior of th515
fibres. The first header also has a filtrate ééssageﬁayx
therethrough and in communication with tﬁe.op2n ends of the
fibres. o

15 At the other end of the casing there is a second ﬁeéder
which has a treated feed passageway therethréugh and in |
communication with the interior of the casing and the
exterior of the fibres. The second.header also has a-
filtrate passageway therethrough and in communication With

20 the open end of the fibres.

The passageways are formed in off-set portions of the
headers that have planar end faces whereby a pluraiity of
such cartridges may be joined together wifhout
interconnecting manifolds or pipe work to form a row of

25 filter cartridges. A number of such rows of filter
cartridges may be interconnected in spacéd parg;lel relation

to define a bank of filter cartridges.
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It is an object of the invention to provide an end
manifold for a row of filter cartridges and for connecting
rows of filter cartridges together. It is a further object
of the invention to provide a manifold which may be connected
to the feed inlet and treated feed outlet of a row of
cartridges and which with minor mould changes may be adapted
for connection to the filtrate passageways of the row of
cartridges.

SUMMARY OF THE INVENTION

According to the invention there is provided a filter
cartridge connector means for a filter installation of the
type in which a plurality of filter cartridges are assembled
with a plurality of said connector means to form a plurality
of rows of interconnected filter cartridges, characterised in
that said connector means comprises a manifold having a body
having planar faces at opposite ends to facilitate cbnnection
to similar adjacent manifolds, a first fluid passage through
the body providing communication from one end of the body to
the other so as to permit fluid connection with adjacent
manifolds, a second fluid passageway adapted to be coupled to
a passageway of the filter cartridge to provide fluid
communication between the cartridge and the first passageway
Qhen so assembled.

Preferably, the body is formed with a recess around the
opening to the first passageway in one end face for receiving
an "O" ring and a bevelled annular projection around the

opening to the first passageway in the other end face adapted

. to engage the "0" ring of an adjacent manifold. The end

faces of the manifold may include locking means adapted to
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engage complementary locking means on an adjacent manifold.

The invention also provides a filter instalJation
comprising a plurality of rows of interconnected filter
cartridges, each said cartridge having a feed inlet, a
treated feed outlet and a filtrate outlet, manifold méaﬁs at
each end of each row of cartridges for providing féed_to each’
row, for withdrawing treated feed from each row and for
withdrawing permeate from each row, the manifolds being
interconnected so that at least two of the rows may be
connected in parallel.

Preferably such a filter istallation further inbludes
check valve means so that a first.plurality of rows connected
in parallel may be serially connected to a second plurality
of réws connected in parallel. - |

The invention furfher provides a maniféld_fbr a filter
cartridge comprising a body having substantialiyvplénar faées
at opposite ends to facilitate connection toAsimilaf adjacent
manifolds, a first flﬁid passage through the body providing_
communication from one end of the body to the-other so as to
permit fluid connection with adjacent manifolds; a seéond 
fluid passageway adapted to be coupled to a first passageway
of the filter cartridge to provide fluid cOmmuniéafioh 
between the'cartridge and the first passageway; a third.flﬁid
passageway adapted to be coupled to a second paésaéeway éf
the filter cartridge to provide fluid communication bétween
the cartridge and the first passageway: only one of saidVA.
second fiuid passageway or said third fluid passagewa?_being

enabled for fluid communication.



WO 91/04783

PCT/AU90/00470

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the invention may be more readily

understood and put into practical effect reference will now

be made to

Fig
Fig

Fig

o Fig

Fig

Fig

0 Fig

Fig

.5 Fig

the accompanying drawings in which:-

1

is a perspective view of a filter cartridge
of the prior art,

is an exploded, partly cut away view of one
end of the filter cartridge shown in Fig 1,
is a view taken along lines A-A of Fig 2,
is a front elevational view of an assembly
of filter cartridges shown in Figs 1 to 3,
is a perspective view of a bank of filter
cartridges, the rows of which are connected
together by end manifolds according to one
embodiment of the invention,

is a perspective view, from one side, of an
end manifold for the feed side of the bank
of filters shown in Fig 5 according to one
embodiment of the invention,

is a perspective view from the other side
of the manifold shown in Fig 6,

is a partly broken away perspective view
from one end of the manifold shown in Fié'
6,

is a perspective view, from one side, of an
end manifold for the filtrate side of the
bank of filters shown in Fig 5 according to

a second embodiment of the invention,

"
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Fig 10 is a perspective view from the other side
of the manifold shown in Fig 9,

Fig 11 is a partly broken away perspective view
from one end of the manifoldAshown.in Fig
9, .

Fig 12 is a perspective view of a Qalve hdusiné
for the bank of filters'shoﬁn in Fig 5LA

Fig 13 is a perspective view of a cartridge row
with manifolds connecfed

Fig 14 is an exploded view of Fig-13 including

detail of fastening elements and'seals,.

Fig 15 is a perspective view of:a blanking plate
connection,
Fig 16 is a perspective, exploded view of a épigot

connection to a filter bank, and
Fig 17 is a perspective view of a butterflyivalve

which is utilised as a check valve.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The manifolds shown in Figs 6 to 8 and 9 to 11 aré
particularly suitable for use with the filter cartridge shown
in Figs 1 to 3. The cartridge includes a casing 10, a flrst
transfer header 11 at the top of the casing 10-and a”secbnd
transfer header 12 at the bottom of the casing io. The'
casing 10 contains a bundle of hollow, porous; polymeric
fibres 13 (see Figs 2 and 3). 1In this instance, each fiﬁré,
which is made of polypropylene, has an averéde porébsiie-of
0.2 micron, a wall thickness of 200 micronland arlumeh |

diameter of 200 micron. There are 3,000 hollow fibres in the
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bundle 13 but this number, as well as the individual fibre
dimensions, may be varied according to operational
requirements.

The top of the casing 10 is shown in Figs 2 and 3 and,
in this instance, the bottom of the casing 10 is the same
although this need not be so.

As can be seen in Figs 2 and 3, the casing 10 consists
of a main tube 14 and an end portion 15 which includes a
skirt 16, a collar 17 and an end piece 18. The main tube 14
which is bonded both to the skirt 16 and the collar 17
terminates beneath the collar 17.

The end piece 18 has a plug 19 (see Fig 3) of
polyurethane resin in which is -embedded the upper ends of the

fibres 13 whereby the plug 19 prevents flow of fluid out of

~ the end of the casing 10 other than through the lumens of the

fibres 13. Transfer ports 20 are formed in the end piece 18
beneath the plug 19.

As can be seen in Fig 2, the main body 21 of the header
11 has a skirt 22 which depends downwardly from the body 21
and receives the collar 17. In this instance, the collar 17
is bonded to the skirt 22, however, it may be releasably
secured thereto by means of "0" rings.

The internal diameter of the main body 21 is larger
than the external diameter of the end piece 18 of the casing.
10 to provide an annular inlet chamber therebetween that is
closed at the top by an inner shoulder 24 of the header 11

and at the bottom by the collar 17 of the casing 10.

14
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The header 11 has a feed passageway 25 extending
through an off-set portion 26 of the body721. The feed
passageway 25 has an inlet 27 at one end for receiving feed
to be treated, an outlet 28 at the other end adapted to be
connected to the inlet of the feed passagéways of an adjacent
top header and a discharge port 29 for deli?ering-feéd to the
inlet chamber 23. Around the periphery of the inlet 27Lthere
is a recess 30 which receives an "O" ring 31 and aroundrfhe
periphery of the outlet 28 there is a bevelled annular:
projection 32. As can be seen in Figs 1 and é, tﬁe éndifaees
of the off-set portion 26 are planar and parailel. N

Transfer apertures 20 in the end piece 18 of casipg'lo
permit flow of feed from the inlet chamber 23 to the intérior
of the casing 10 where it is applied to the externa; sufféCes
of the fibres 13. Filtrate drawn off from the lumens of the
fibres 13 is collected in the outlet chamber 33. |

A filtrate passageway 34 that extends through the-tQp
portion 35 of the header 11 has a receiving port 36 for
receiving filtrate from the outlet chamber 35, an outlef 37
at one end for discharging filtrate and an inlet 38 at tﬁé_'-
other end adapted to be connected to the outlet of the
filtrate passageway of an adjacent top headef. 'Around the
periphery éf fhe inlef 38 there is a recess 39'whicp receives
an "0" ring 40 and around the periphery of the outlet 37
there is a bevelled annular projection 41. As can be seen in

Figs 1 and 2, the gnd faces of the top portion are planér and

parallel.
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In this embodiment of the invention, a similar header
12 is provided at the bottom of the casing 10 which has a
treated feed passageway 42 in an off-set portion 43 of the
body 21 and a filtrate passageway 44 that extends through
bottom portion 45 of the header 12. In all other respects,
the bottom header 12 is the same as the top header 11.

Filter units as described in relation to Figs 1 to 3
may be assembled together to form a row of filter units as
shown in Fig 4 without the need for pipe work or additional
manifolds between each filter unit. To achieve this . the
planar end faces of the off-set portions 26 and 43 and of the
top and bottom portions 35 and 45 of the headers 11 and 12
are butted against the end faces of adjacent filter units.
Correct alignment of the feed passageways 25, the treated
feed passagewaysv42 and the filtrate passageways 34 and 44 is
assured by means of pins 46 in the end faces which engage in
recesses 47 in the adjacent end faces.

The right hand end faces of the off-set portion 26 and
the top portion 35 of the right hand header 11 of the bank in
Fig 4 are covered by a first closure plate 48 having an inlet
means 49 in communication with the inlet 27 to the feed

passageway 25 of the right hand header 11. The left hand end

faces of the portions 26 and 35 of the left hand header 11

are closed by a second closure plate 50 having outlet means.
51 in communication with the outlet 37 of the filtration

passageways 34 of the left hand header 11.
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The right hand end faces of the off—set.pbrtion 43>aﬁd
bottom portion 45 of the right hand bottom header 11 are
covered by a third closure plate 52 which closes both the
inlet 38 to filtrate passageﬁay 44 and the inlet 25 to the
treated feed passageway 42 of the right hand header 12. .A
fourth closure plate 53 having outlet'méah6’54 in .
communication with the treated feed ﬁassageway'42 and'éutlet_
means 55 in communication with the filtrate passage 44 of.the
right hand header 12. Thus, feed is introduced into the bank
10 of cartridges in the direction of’arrow_A'and‘passes
through the connected passageways 25,_treated feed 1is |
discharged from connected passageways‘42 in the directiqn of
arrow B and filtrate is drawn off from tﬁezconnected o
passageways 34 and 44 in the direction of arrows C:and ﬁ.v

The filter units of the row in Fig'4 are held together
by bolts 56, 57, 58 and 59 which pass through-respective
passageways 60, 61, 62 and 63 (see Fig 1) formed in the fop
portions 35, the off-set portions 26 and 43 and fhe bott&m
portion 45 respectively of the headers 11 and ‘12. 'Tﬁe bolts
56 to 59 also retain the closure plates 48, 50, 52 and 53.
When the bolts are secﬁred in position, the respective
bevelled annular projections 32, 41 engage égainst the "O"
rings 31 and 40 to effect a seal between adjacent filter
units. |

In accordance with the present invention, the ¢108ure
plates 48, 52, 50 and 53 as well as inlet‘and outlet meaﬁs
49, 51, 53 and 55 are replaced by the manifolds shown iﬁ Figs,

6 to 8 and 9 to 11.
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The individual filter cartridges 100 shown in Fig 5 are
representations of the cartridge shown in a greater détail in
Figs 1 to 4. Each cartridge 100 has a casing 101, a top
header 102 and a bottom header 103. The cartridges 100 in
each of rows 104 to 113 are connected together in the manner
shown in Fig 4 except that the closure plates at the end of
each row are not required. Flow through the filter banks
shown in Fig 5 is indicated by arrows F, G, H, and J where
arrows F indicate feed inlet, arrows G treated feed outlet,
arrows H filtrate outlet and arrow J filtrate exhaust.

As will be described below cartridge rows 104 to 107
are connected in parallel as are rows 108 to 110 and rows 111
to 113 with the groups of rows being connected in series.
Each of the cartridge rows 104 to 107 has a filtrate ou£let
side 114 on the bottom left side, filtrate exhaust side 115
on the top right hand side, feed inlet side 116 on the bottom
right hand side and a treated feed side 117 on the top left
side.

The rows 104 to 113 are interconnected by manifolds 118
on the filtrate outlet side 114, manifolds 119 on the
filtrate exhaust side 115, manifolds 120 on the feed inlet
side 116 and manifolds 121 on the treated feed side 117. The
virtue of using the cartridge design of Figs 1 to 4 is that
filtrate manifolds 118 and 119 are of the same configuration
and feed manifolds 120 and 121 are of the same configuration.
As will be apparent below, filtrate mahifolds 118 and 119 are

substantially similar to feed manifolds 120 and 121 with the
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latter being virtual mirror images of the former'save for the

manner of sealing and the fluid flow paths.

As mentioned above, the ;artridge rows 108 to 110 are
themselves connected in parallel and are jointly connected in
series with cartridge rows 104 to 107. The'filtrate'
manifolds 118 and 119 of rows 108 to 110 are located on the
same respective sides as the filtrate'manifdlds 118 aﬁd 119
of rows 104 to 107. Such is not the case with the feed
manifolds 120 aﬁd treated feed manifolds 121 which are
reversed with the feed manifold 120 being én the tap left
side and the treated feed manifolds being on the bottom right
side of the filter bank. The manifolds of cartridge rows>111
to 113, which are serially connected with rows 108 to 116,
are located on the same respective sides of the mahifoids Qf
cartridge rows 104 to 107. |

At the upstream end of feed inlet side‘116 there is a
solenoid operated feed control valve 122 and at the |
downstream end of feed inlet side 116 there ié a check valve
123. Downstream of feed manifold 120 at thé:end'éf cagtfidge
row 107 there is a check valve 124v(shown diagrammaficall&).

At the upstream end of treated feed side 117 fheré'is a
solenoid operated backwash discharge control vélVe 125 and at
the downstéeam end of the treated feed side 117 there is a
solenoid operated recirculation control valve 126. ﬁpstream
of treated feed manifold 121 at the end of ca;tridge r6w 111

there is a check valve 127 (shown diagrammatically).
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At the upstream end of filtrate exhaust side 115 there
is a check valve 128 and at the downstream end there is a
solenoid operated filtrate exhaust control valve 129. At the
upstream end of filtrate outlet side 114 there is a check
valve 130 and at the downstream end there is a solenoid
operated filtrate outlet control valve (not shown). It will
be appreciated that the parallel and series arrangements of
the cartridge rows could be varied almost at will and indeed
all the cartridge rows could be in parallel with one another.

The feed manifold 120 shown in Figs 6 to 8 includes a
body 150 having planar end faces 151 and 152 which facilitate
connection to an adjacent similar manifold. The body 150
defines a first or feed bassageway 153 which extends through
the body from end face 151 to end face 152. Around the
opening to the passageway 153 in end face 152 (see Fig 7)
there is an annular recess 154 for receiving an "O" ring and
around the opening to the passage way 153 in end face 151
there is a bevelled annular projection 151 adapted to engage
"0" ring of an adjacent manifold.

At the top of face 151 there is a connecting lug 156
having a bolt passageway 157 and at the top face 152 there is
a connecting recess 158 adapted to receive the connecting 1lug
156 of an adjacent manifold. On either side of the recess
158 there are.apertures 159, 160 for receiving a connecting
bolt (not shown). Similarly, there is a connecting lug 161
at the bottom of face 152 having a bolt passageway 162 and a
connectlng recess 163 at the bottom of face 151. Apertures

164, 165 are provided on either side of the recess 163 for
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receiving a connecting bolt (not shown).

In the front face 166 of the ﬁanifold 150 there is a
second passageway 167 in fluid communication with the first
front face 166. On the end of passageway 167 there is a
bevelled annular projection 168 adapted to engage the "O"
riné 31 around the feed passageway 27 of the cartridge shoﬁn
in Figs 1 to 4.

The body 150 also defines a third'grvblind passagewa§
169 which has a bevelled annular projection 170 around:its
open end on front face 166 to engage the "0" ring 40 aroupd-
the inlet 38 to the filtrate passageway 34 of the cartridge
shown in Figs 1 to 4 to provide a fluid tight'éeal'of the
manifold against the header of the filter cartridge. The
configuration of passagewéys 167 and 169 cén be seen in:Fig 8
with the end wall 175 of the passageway 167 béing~evidgnt in‘
Figs 7 and 8 and the blind end 176 of th§ passagewéy iég

being evident in Fig 8.

Recesses 171 and 172 in front face 166 are adapted to
receive locating lugs 46 on the cartridge shown'in Figs 1 to
4. Apertures 173 and 174 formed in the body 105 are aligned
with apertures 60 and 61 of the cartridgevshown.in Figs 1 to
4 and are adapted to receive locking bolts (not shbwn) fof
securing the manifold to the cartridges; A

It will be appreciated that with the feed ﬁanifold 120,
flow of feed is into the feed passagewa§ 153 through the
opening in face 151 to the opening in face 152 and thence to

the next manifold with a portion of the feed being discharged
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through the second passageway 167 into the header of the
cartridge. The flow in the treated feed manifold 121 (which
is of the same configuration as the feed manifold 120) is
reversed with the treated feed entry being through the
opening of passageway 167 in face 166 and joining the flow of
treated feed from face 152 to face 151 of the body 150.

The filtrate manifold 119 shown in Figs 9 to 11 is
substantially similar to the feed manifold 120 shown in Figs
6 to 8 and includes a body 180 having planar end faces 181
and 182 which facilitate connection to an adjacent manifold.
The body 180 defines a first or filtrate Passageway 183 which
extends through the body from end face 181 to 182. Around
the opening to Passageway 183 end face 181 there is an
annuiar recess 184 for receiving an "O" ring and around the
opening to passageway 183 end face 182 (see Fig 10) there is
a bevelled annular projection adapted to engage the "O" ring
of an adjacent manifold.

At the top of face 182 there is a connecting lug 186
having a bolt passageway 187 and at the top of face 181 there
is a connecting recess 188 adapted to receive the connecting
lug 186 of an adjacent manifold. On either side of recess
188 there are apertures 189, 190 for receiving a connecting
bolt (not shown). Similarly, there is a connecting lug 191
at the bottom of face 181 having a bolt passageway 192 and a
connecting recess 193 at the bottom of face 152. Apertures
194, 195 are provided on either side of recess 163 for

receiving a connecting bolt (not shown).

"»

“w
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In the front face 196 of the manifold 199 there is a
second passageway 197 in fluid communication with the first
passageway 183, Around the opening to passageway 197 in the
front face 196 there is an annular recess 198_adapted to

receive an "O" ring (not shown).

The body 180 also defines a third of bliﬁd.paséagéway
199 which has an annular recess 200 around its open end iﬁ
face 196 to receive an "O" ring (not shown). The "O"vfihgs'
in recesses 198 and 200 are engaged by the bevelied
projections 32 and 41 of the top header of the dartfidgé 
shown in PFigs 1 to 4 to provide a fluid tight séa1 of thé
manifold against the header. The configuration of.the
passageways 197 and 199 can be seen in Fig 11 with the eﬁd'
wall 205 of passageway 197 being evident in Figs_io ahd 11
and the blin§ wall 206 of passageway 199 being evident ih‘FigA
11. | - I

Projections 201 and 202 in front fébé‘lQG are adaétéd
to be located in recesses formed in the top header of the
cartridge shown in Figs 1 to 4. Aperturés 203 and 204 forméd
in the body 180 are aligned with apertureé»SI_and éo'thé '
cartridge shown in Figs 1 to 4 and are aaaptgd.to receive
lockihg bolts (not shown) for secur;ng the manifold to fhe
4cartridges.. Av

It will be appreciated that with filtrate manifolds 118
and 119, flow of filtrate is into passagewéy.;97 from the'4'
cartridge header and thence into the passageway 183 for

delivery to an adjacent manifold.
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The valve housing 220 shown in Fig 12 includes a body
221 that defines a passageway 222 having valve seats 223 and
224 on either side of the annular shoulder 225. Any
convenient valve member or plate may be installed against the
appropriate seat 223 or 224.

At the top and bottom of the housing 220 there are
recesses 226 and 227 for receiving the connecting lugs of the
manifolds 118, 119, 120 or 121. Apertures 128 are adapted to
receive connecting bolts (not shown).

Referring to Fig 13, row 106 of cartridges 100 (refer
Fig 5) is shown in assembled form complete with filtrate
manifolds 118, 119 attached and feed manifold 120 and treated
feed manifold 121 also attached. As previously described,
each cartridge 100 has a top portion 35 and a bottom portion
45, both of which include respective offset portions 26, 43.
It is to be noted that both offset portions 26, 43 are offset
on the same side of the cartridge 100 such that the offset
portion 26 of top portion 35 "overhangs" offset portion 43 of
bottom portion 45. In this embodiment top portion 35 is a
mirror of bottom portion 45 about a plane which
perpendicularly intersects the longitudinal axis of cartridge
100 at a mid-point along that cartridge.

This mirror image symmetry allows the identical feed
manifold structure as illustrated and described in respect of
Figs 6 to 9 to be used without alteration both as feed
manifold 120 and treated feed manifold 121 located diagonally

opposite each other about the row 106. Similarly, this
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characteristic of the cartridge structure allows identical
filtrate manifolds 118, 119 as described and illustrated with
respect to Figs 9 to 11 to be used on diagonally opposite
sides of the row 106.

Fig 14 shows an exploded view of Fig 13 which clearly
shows details of previously described bolts 56,.57, 58 énd 59
used to hold the manifolds and headers together as a unitary,
fluid sealed structure.

In the embodiment shown in Fig 14, tapered pins 230 are
utilised to pass through the bolt passagewayS'for.the |
purposes of affixing the connecting lugs to adjaﬁenf{
abutting manifolds. The leading, thin end_of each tépérgd
pin 230 includes an end flange 240 which is rectangulai-;n
shapé and sized to fit through a corresponding rectangular
aperture in a receiving nut 231, 235 and 239. The arrangement
is such that when the tapered pin 230, 234, 238 is'passed _
through the apertures and bolt passageways and thehcevthfoﬁgh
the nut 231, 235, 239, a sufficient distance for the |
rectangular flange to clear the nut, the tapered pin can then
be rotated through 90° whereupon the rectangula; flange‘24o
rests across the top of the rectangularAaperture in the nut
231, 235, 239 thereby preventing the pin from being withdrawn
from the manifold structure. The tapering of the pin allows
ease of insertion of the pin and helps to urge the manifold
components into appropriate sealing alignment. The wide end
of the pin is sufficiently wide that it will not pass through

the apertures in the manifold through which the majority of

the pin is passed.
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The pin can be rotated through 90° by use of a
suitable tool which engages with the protruding, wide end of
the pin.

Fig 15 shows the relationship between a blanking plate
233, an "O" ring 232, manifold 120 and check valve housing
123 (refer Fig 5). Blanking plate 233 locks treated feed
flow from exiting through check valve 123.

Fig 16 shows the relationship between a spigot 237, “"o"
ring 236, manifold 119 and filtrate exhaust control valve 129
(refer Fig 5). The end of spigot 237 extends beyond the end
of the cartridge bank and is used to allow easy attachment of
pipework by gluing or other welding techniques.

Fig 17 shows a perspective view of a wafer valve. The
wafef valve 241 includes a spine 242 to which are hingedly
and longitudinally connected wings 243, 244. A circular
sealing membrane 245 is affixed across the faces of both
wings 243, 244. The wafer valve 241 is inserted in the feed
line of the manifolds so that the seal 245 faces the oncoming
flow of feed, thereby sealing off feed flow beyond the wafer
valve 241.

The wafer valve is adapted to fit within the annular
recess 154 of the opening to the passageway 153 in end face
152 of the feed manifold 120 (Fig 7). The wafer valve 241 is
also adapted to fit within the corresﬁonding annular recess
154 of the filtrate manifold 180 (Fig 9). The valve can
therefore be used at any point along the feed, treated feed

or filtrate lines defihed by the manifolds. With particular

1
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reference to Fig 5 the valve can be inserfed into the
manifolds designated as including check valves 124 and 127.
The wafer valve can also be used in the filtrate lines to
control filtrate line pressure so as to ensure transmembrane

5 pressures remain approximately constant throughqut the arfay
of cartridges.

During backwashing, when a purely parallel feed
structure of manifold rows is desired, baékflush fluid is
introduced in the opposite direction to normal feed whiéh

10 causes the wings 243, 244 to hinge inwardly thereby allow;ng
backwash fluid flow past the butterfly valve 241. | ‘

Various modifications may be made in detéils of deéign
and construction without departing from the scopevand'ambit'
of the invention. |

156
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CLAIMS
1. Filter cartridge connector means for a filter

installation of the type in which a plurality of filter
cartridges are assembled into rows joined at their ends with
a plurality of said connector means to form a plurality of
rows of interconnected filter cartridges, characterised in
that said connector means comprises a manifold having a body
having planar faces at opposite ends to facilitate connection
to similar adjacent manifolds, a first fluig passage through
the body providing communication from one end of the body to
the other so as to permit fluid connection with adjacent
manifolds, a second fluid passageway adapted to be coupled to
a passageway of the filter cartridge to provide fluid
commﬁnication between the cartridge and the first passégeway
when so assembled.

2. The filter cartridge connector means of claim 1 wherein
said second fluid passagewéy comprises a filtrate passageway.
3. The filter cartridge connector means of claim 1 wherein
said second fluid passageway comprises a feedstock
passageway.

4. The filter cartridge connector means of claim 1 wherein
said manifold further includes a third fluid passageway
adapted to be coupled to a passageway of the filter cart;idge
to provide fluid communication between the cartridge and the
first passageway independently of said second fluid
passageway.

5. The filter cartridge connector means of claim 4 Qherein

said second fluid passageway comprises a feedstock passageway
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and said third passageway comprises a filfrate péésagéway.

6. The filter cartridge connector means of claim 5 wherein
said feedstock passageway is generally of larger diameter
than said filtrate passageway.

7. The filter cartridge connector heans-of*ciaim Giwherein
said feedstock passageway is blqcked to preveﬁt fluiad |
communication between said feedstock passageway and said'
first passageway whereby said manifold is uéed exclusiyely_as'
a filtrate manifold for conducting filtrate from said filter
cartridge and into said first passagéway.

8. The filter cartridge connector'ﬁeané of-élaiﬁ 6 wherein
said filtrate passageway is blocked whereby.said'feédstOCk
passageway is exclusively in fluid’communicafion Between'§éid
filtér cartridge and said first passageway.

9. The filter cartridge connector means of claim i wherein
said second fluid passageway lies generally at right ang;es
to and intersects a portion of said first passageway.

10. The filter cartridge connector means.offclaim 4 wherein
both said second fluid passageway and said fhird fiuid
passageway lie generally at right angles to said first
passageway and intersect with at least portions of said first-
passageway. |

11. The filter cartridge connector means of claim 10
wherein said secénd and third passageways are parallel to‘
each other. . |

12, The filter cartridge connector‘means'of an& precéeding

clains wherein a first end of said first fluid passage -
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includes a bevelled portion protruding beyond a first end
face of said manifold and a complimentary recessed peripheral
portion at an opposite end face of said manifold,

13. The filter cartridge connector means of any preceeding
claim further including at least one locating lug protruding
from a front face of said manifold adapted to the seated end
corresponding recesses in said filter cartridge so as to
positively locate said manifold with respect to said filter
cartridge.

14. The filter cartridge connector means of any preceding
claim wherein said first bassageway is of generally circular
cross-section throughout,

15. The filter cartridge connector means of any previous
claim wherein conduit means is provided through said filter
cartridge connecting an outer face of said manifold to an
inner face of said manifold; said inner face of said manifold
adapted to abut against said filter cartridge whereby said
second fluid passageway is coupled to said passageway of said
filter cartridge; said condﬁit adapted to receive a fastening
element therethrough; said fastening element mechanically
attaching to a part of said filter cartridge whereby said
manifold is mechanically urged against said cartridge.

16. The filter cartridge connector means of any previous
claim further including.at least one protrusion on both of
said planar opposite ends;. said protrusion adapted to mate
with a corresponding recess in the planar opposite ends of

abutting ones of said adjacent manifolds.
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17. The filter cartridge connector means of ciaim 16
wherein each said recess is defined by an outer flange and
inner flange forming a part of sald outer face and said inner
face respectively of said manifold; said outer flange and
said inner flange including coaxial conduit means_whichi
aligns with a corresponding conduit in a mating one of said
protrusions whereby a fastener element can be passed through
said conduit so as to anchor said protrusion within said
recess whereby said adjacent manifolds,are mainfained
mechanically connected to said ﬁanifold.» ,

18. The filter cartridge connector means of'claim-ls.f '
wherein said fastener element comprises a tépered~p1n;

19, The manifold of any preqeding claim wherein-séid bod&
of said cartridge is formed with a recess aréuna thé opening
to the first passageway in one end face‘fbf receiving an "O"
ring and a bevelled annular projection around the opéhing té
the first passageway in the other end face whiéh iévadépted
to engage the "O0" ring of an adjacent manifoid. o
20. The filter cartridge connectof means of anyvpreceaing
claim wherein the end féces of said manifold 4nc1ude locking
means adapted to engage complimentary locking means on an
adjacent manifold. |
21, A fil&er installation comprising a plurality of rows of
interconnected filter cartridges, each said cartridge having
a feed inlet, a treated feed outlet and a filtrate outlet,‘:
manifold means at each end of each row of cartridges for

providing feed to each row, for withdrawing tréated féedAfrom
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each row and for withdrawing filtrate from each row, the
manifolds being interconnected so that at least two of the
rows may be connected in parallel.
22. The filter installation of claim 21 further including
check valve meanslwhereby a first plurality of rows of
interconnected filter cartridges connected in parallel are
serially connected to a second plurality of rows of
interconnected filter cartridges connected in parallel.
23. The filter installation of claim 21 or 22 wherein said
check valve means comprises a one way valve which acts as a
" check valve during normal filter operation but allows
backwashing fluid to pass in a reverse direction during
backwashing operations whereby all filter cartridges are
connected in parallel during said backwashing operation.
24. The fi;ter installation of claim 23 wherein said one
way valve comprises a wafer valve.
25. The filter installation of any one of claims 21 to 24
wherein each said cartridge includes a first header at one
end of said cartridge and a second header at an opposite end
of said cartridge; said first header and said second header
including an offset portion with respect to the longitudinal
axis of said cartridge; said first header being a mirror of
said second hea&er about a plane perpendicular to and passing
through a mid-point of the longitudinal axis of said
cartridge.
26, The filter installation of claim 25 wherein said feed

inlet and said filtrate outlet are placed within said first
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header and said treated feed outlet and said filtrate outlet
are placed in said second header.

27. The filter installation of claim 26 wherein said feed
inlet of said first header has the same dimension as said
treated feed outlet in said second header and said filtrate
outlet in said first header and said filfréte outlet in said
second header have the same dimension and same relationship
whereby said manifold means.for withdrawing treated feed is'
adapted for application to either said.first’header-or said
second header without further mechaniéal altefation andJSaid
manifold means for withdrawing filtrate ié adébted for
connection to either said first header or sald second header 
without further mechanical alteration.

28. | A manifold for a filter cartridge comprising a bod&'
having substantially planar faces at opposité ends to
facilitate connection to similar adjacent manifoids,.a first
fluid passage through the body providing communiéation from
one end of fhe body to the other so as to permit fluid
connection with adjacent manifolds; a second flﬁid pas§ageway
adapted to be coupled to a first passageway of the filter
cartridge to provide fluid communication Setweeh the
cartridge and the first passageway; a third fluid passageway
adapted to be coupled to a second passageway of the filter
cartridge to provide fluid communication betwéen the -
cartridge and the firét passageway; only one of said‘Seéénd
fluid passageway or said third fluid passageway being enabled

for fluid communication.
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29. The manifold of claim 28 wherein said second fluid
passageway comprises a filtrate passageway.

30. The manifold of claim 28 and 29 wherein said third
fluid passageway comprises a feedstock passageway.

31, The manifold of any one of claims 28 to 30 wherein said
feedstock passageway is generally of larger diameter than
said filtrate passageway.

32, The manifold of any one of claims 28 to 31lclaim 6
wherein said feedstock passageway is blocked to prevent fluid
communication between said feedstock passageway and said
first passageway whergby said manifold is used exclusively as
a filtrate manifold for conducting filtrate from said filter
cartridge and into said first passageway.

33. The manifold of any one of claims 28 to 31 wherein said
filtrate passageway is blocked whereby said feedstock
bassageway is exclusively in fluid communication between said
filter cartridge and said first passageway.

34. The manifold of any one of claims 28 to 33 wherein said
second fluid passageway lies generally at right.angles to and
intersects a portion of said first Passageway.

35, The manifold of any one of claims 28 to 34 wherein both
said second fluid passageway and said third fluid passageway
lie generally at right angles to said first passageway and T
intersect with at least portions of said first passageway.
36. The manifold of claim 35 wherein said second and third
passageways are parallel to each other.

317. The manifold of any one of claims 28 to 36 wherein said
first passageway is of generally circular cross-section

throughout.
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38. The manifold of any previousi¢laim wherein conduit
means is provided through said filter cartridge connectihg an
outer face of said manifold to an inner face of said
manifold; said inner face of said manifold adépted tﬁiabut
against said filter cartridge whereby said second fluid
passageway is coupled to said first passageway of éaid filtef
cartridge and said third fluid passageway is coupled to saia
second passageway of said filter cartridge; séid'conduit
adapted to receive a fastening element therethrough; said
fastening element mechanically attaching'fo a part of said:_
filter cartridge whereby said manifold is mechanically urged

against said cartridge.

39. The manifold of any one of claims 28 to 38 further
including at least one prétrusion on both df said plahar
opposite ends; said protrusion adapted to mate with a
corresponding recess in the planar opposite ends of abutting
ones of said adjacent manifolds.

40. The manifold of claim 39 wherein each said recess is'
defined by an outer flange and inner flangé forming a parf of
said outer face and said inner face respectively of said
manifold; said outer flange and said inner flange including
coaxial conduit means which aligns with a corresponding
conduit in a mating.one of said protrusions whereby a
fastener element can be passed through said conéuit so as . to
.anchorAsaid protrusion-within said recess whereby said

adjacent manifolds are maintained mechanically connected to

said manifold.
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41, The manifold of claim 40 wherein said fastener element
comprises a tapered pin.
42. The manifold of any one of claims 28 to 41 wherein said

body of said cartridge is formed with a recess around the
opening to the first passageway in one end face for receiving
an "O" ring and a bevelled annular projection around the
opening to the first passageway in the other end face which

is adapted to engage the "O" ring of an adjacent manifold.
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AMENDED CLAIMS

[received by the International Bureau
on 11 February 1991 (11.02.91);

original claims 29-42 cancelled; other claims unchanged (6 pages)]

1. Filter cartridge connector means for a filter
installation of the type in which a plurality of filter
cartridges are assembled into rows joined at the;r ends with
a plurality of said connector means to form a plurality of |
rows of interconnected filter cartridges,-characterised'in
that said connector means comprisés.a'manifold haQinQIa body'_
having planar faces at opposite ends tb faciiitaté_coﬁpection'
to similar adjacent manifolds, a first fluid péssagé fhfougﬁ
the body providing communication from one end of the‘bod? to>
the other so as to permit fluid connection with adjacent
manifolds, a second fluid passageway adépted to be couﬁlgd to
a passageway of the filter cartridge to provide fluia 4
communication between the cartridge‘and the f;rstApassggeway
when so assembled.

2. The filter cartridge connector means-of>¢1aim 1 Qherein
said second fluid passageway compriseé'a filtrate passégeway.
3. The filter cartridge connector meahs ofAé;éim 1 &herein
said second fluid passageway comprises a feedstock
passageway.

4. The filter cartridge connector means_of claim 1 wherein
said manifold further includes a third fluid.passageway
adapted to.be coupled to a passageway of the fi]ter_cartridge
to provide fluid communication betwéen fhe pértridgé and the
first passageway independently of said éecéné f]uid
passageway. .

5. The filter cartridge conﬁector means of claim 4 wherein

said second fluid passageway comprises a feedstock paésageway
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and said third passageway comprises a filtrate passageway.

6. The filter cartridge connector means of claim 5 wherein
said feedstock passageway is generally of larger diameter
than said filtrate passageway.

7. The filter cartridge connector means of claim & wherein
said feedstock passageway is blocked to prevent fluid
cbmmunication between said feedstock passageway and said
first passageway whereby said manifold is used exclusively as
a filtrate manifold for conducting filtrate from said filter
cartridge and into said first passageway.

8. The filter cartridge connector means of claim 6 wherein
said filtrate passageway is blocked wheréby said feedstock
passageway is exclusively in fluid communication between said
filter cartridge and said first passageway.

9. The filter cartridge connector means of claim 1 wherein
said second fluid passageway lies generally at right angles
to and intersects a portion of said first passageway.

10. The filter cartridge connector means of claim 4 wherein
both said second fluid passageway and said third fluid
passageway lie generally at right angles to said first
passageway and intersect with at least portions of said first
passageway.

11. The filter cartridge connector means of claim 10
wherein said second and third passageways are parallel to
each other.

12. The filter cartridge connector means of any preceeding

claims wherein a first end of said‘first fluid passage
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includes a bevelled portion protruding beyond a first end
face of said manifold and a complimentary recessed peripheral
portion at an opposite end face of said manifold. |
13. The filter cartridge connector means of any preceeding
claim further including at least one locating'lug protrﬁding.
from a front face of said manifold adapted to the seatea end
corresponding recesses in said filter cartridge so as to
positively locate said manifold with respect to said filter
cartridge. -

14. The filter cartridge connector méans of éhy precediﬁg
claim wherein said first passageway is of genérélly_cirdular
cross-section throughout. |

15. The filter cartridge connector‘means of any previous
claim wherein conduit means is provided through said filter
cartridge connecting an outer face of said manifold t6 én
inner face of said manifold:; said inner face of said manifold
adapted to abut against said filter cartridge whe:eby said
second fluid passageway is coupled to said paSsageway of said
filter cartridge; said conduit adapted to receive a féstening'
element therethrough; said fastening element methanicaliy
attaching tp a parf of said filter cartridge wheieby said
manifold is mechanically urged against saidvcartr;age,

16. The filter cartridgé connector means of:any prgvious
c;aim further including at least one'protrusfép on‘bdth of
said planar opposite ends; said protrusion adaéted fo maté'
with a corresponding recess in the planar opposite.ends of

abutting ones of said adjacent manifolds;
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17. The filter cartridge connector means of élaim 16
wherein each said recess is defined by an outer'flange and
inner flange forming a part of said outer face and said inner
face respectively of said manifold; said outer flange and
said inner flange including coaxial conduit means which
aligns with a corresponding conduit in a mating one of said
protrusions whereby a fastener element can be passed through
said conduit so as to anchor said pProtrusion within said
recess whereby said adjacent manifolds are maintained
mechanically connected to said manifold.

18. The filter cartridge connector means of claim 15
wherein said fastener element comprises a tapered pin.

19. The manifold of any preceding claim wherein said body
of said cartridge is formed with:a fecess around the opening
to the first passageway in one end face for receiving an "O"
ring and a bevelled annular projection around the opening to
the first passageway in the other end face which is adapted
to engage the "O" ring of an adjacent manifold.

20. The filter cartridge connector means of any preceding
claim wherein the end faces of said manifold include locking
means adapted to engage complimentary locking means on an
adjacent manifold.

21. A filter installation comprising a plurality of rows of
interconnected filter cartridges, each said cartridge having
a feed inlet, a treated feed outlet and a filtrate outlet,
manifold means at each end of each row of cartridges for

providing feed to each row, for withdrawing treated feed from
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each row and for withdrawing filtrate from each row, the
manifolds being interconnected so that at least two of the
rows may be connected in parallel.

22, The filter installation of claim 21 fﬁrther_including
check valve means whereby a first plurality of ?owé of
interconnected filter cartridges connected in parallei afé
serially connected to a second plurality of rows of |
interconnected filter cartridges connected:in parallel.'
23. The filter installation of claim 21 or 22 whereinxéaid
check valve means comprises a one way valve whjbh écts asﬁa
check valve during normal filter operation but allows
backwashing fluid to pass in a reverse direction’dufing
backwashing operations whereby all filter caftridges are
connécted in parallel during said Sackwashing operation.
24. The filter installation of claim 23 wheféin said one

way valve comprises a wafer valve.

25. The filter installation of any one of claiﬁs 21 to 24
wherein each said cartridge includes a fifst header.at one
end of said cartridge and a~second.headerrat én opposite end
of said cartridge:; said first header and said second heade:
including an offset portion with respecf to the lonjifudiﬁal
axis of said cartridge} said first header being a mirror of
said seconé header about a plane perpendicular to and passing
through a mid-point of the longitudinal axis of said
carfridge.

26. The filter installation of claim 25 ﬁherein said feed

inlet and said filtrate outlet are placed within said first
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header and said treated feed outlet and said filtrate outlet
are placed in said second header.

27. The filter installation of claim 26 wherein said feed
inlet of said first header has the same dimension as said
treated feed outlet in said second header and said filtrate
outlet in said first header and said filtrate outlet in said
second header have the same dimension and same relationship
whereby said manifold means for withdrawing treated feed is
adapted for application to either said first header or said
second header without further mechanical alteration and said
manifold means for withdrawing filtrate is adapted for
connection to either said first header or said second header
without further mechanical alteration.

28, 'A manifold for a filter cartridge comprising a body
having substantially planar faces at opposite ends to
facilitate connection to similar adjacent manifolds, a first
fluid passage through the body providing communication from
one end of fhe body to the other so as té permit fluid
connection with adjacent manifolds: a second fluid passageway
adapted to-be coupled to a first passageway of the filter
cartridge to provide fluid communication between the
cartridge and the first passageway; a third fluid passageway
adapted to be coupled to a second bassageway of the filter
cartridge to provide fluid communication between the
cartridge and the first bPassageway; only one of said second
fluid passageﬁay or said third fluid passageway being enabled

for fluid communication.
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